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4-Aminoqufnazoline derivatives 

This invention relates to certain 4-aminoquinazoline derivatives of the formula 

(R 1 ), 



and conditions in mammals. acceptable salts are useful for the treatment of hyperproliferative disorders 



Description 
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Background of the tnvpnfo rQ 



^T^T^"*"™ 0 "™ ^ ^ ** treatment <* ^.rferatrve *■ 

Many of the current treatment regimes for cancer utilize compounds which inhibit DNA synthesis. Such comoounds 
are tox,c to cells generally but their toxic effect on the rapidly dividing tumor cells can to beneS^SSe 
approaches to anticancer agents which act by mechanisms other than the inhibition of DNA syrS hMtaZ 
explored in order to enhance the selectivity of action against cancer cells. Y nave been 

It fe known that a cell may become cancerous by virtue of the transformation of a portion of its DNA into an onco- 
gene (jjl. a gene wh,ch, on activation, leads to the formation of malignant tumor cells) Many onSgent en^de D S 
terns that are aberrant tyrosine kinases capable of causing cell transformation. Alternatively! theUe^Sn of a 
pZ^^ tyr ° Sine Wna8e m " a,S ° resu « in pro,iferative «*»*"£ resu^Sgni 8 

Receptor tyrosine kinases are large enzymes which span the cell membrane and possess an extracellular bindinn 
domain for growth factors such as epidermal growth factor, a transmembrane domain, arcdanlrtracS 

s known that such knases are frequerrtty aberrantly expressed in common human cancers such as breast ca^Taas 
tro.ntest.nal cancer such as colon, rectal or stomach cancer, leukemia, and ovarian, bronchial or ^eatTcancS't 

££££ J?""" - ^ faCtor reCepUX (EGFR >' *** P 085 ^ tyrosin^kSSe aSv^'is 

mutated and/or overexpressed in many human cancers such as brain, lung, squamous cell, bladder gastric breast 
head and neck, oesophageal, gynecological and thyroid tumors 9 ' 

of J^SX' * h88 b r en reco9nized lnhibitore <* rece Pto r tyrosine kinases are useful as a selective inhibitors 
l!l 9 ^ rtma ™ ia,,an cancer cells. For example, erbstatin. a tyrosine kinase inhibitor, selectively alternated 
growth ,n athyrruc nude rn.ce of a transplanted human mammary carcinoma which expresses epidermal growth factor 

SnSST" (EGFR) ** iS 6ffeCt 00 ^ " an ° ther cw *» ra " ^0^1 ^fte 

Various other compounds, such as styrene derivatives, have also been shown to possess tyrosine kinase inhibitory 

n^'ef^^^ EP 
0 602 851 A1. pubhshed June 22. 1994. EP 0 635 507 A1. published January 25. 1995. EP 0 635 498 A1 nuWished 
January 25, 1 995, and EP 0 520 722 A1 , published December 30, 1 992, have referred to certain quina^ine derivatives 
as possessing | anti-cancer properties that result from their tyrosine kinase inhibitory properties. Also World Patent 
Appl.cation WC .92/20642. published November 26. 1992. refers to certain bis^and bicyclic ^JSStoS 

^ > «^ SaStyrOS ' nekinaseinhibitors,hatare useful ^ inhibiting abnormal cell proliferation. World Patent Aajlicatic-r. 
WO96/16960. published June 6. 1996. and WorW Patent Application WO 950141. published C^T^Ser 
to certain phenylam.no substituted quinazolines as tyrosine kinase inhibitors that are useful for the same purpose 

H,n J^T ea " V*"- PU ^ Ca !'° n EP ° 414 386 A1 ' Published February 27 " 1991 • refere to certain pyrido[2,3-d]p y rimi- 
dines as fungicides, insecticides and miticides. 1 ' ^ y 

Co-pending patent applications PCT7IB95/00436 and PCT/IB95/07881. which designate the United States and 
which were filed on June 6. 1995 and June 7. 1995. respectively, describe optionally substituted to*+m!£. 
tySne 0 k2asS re8 P ecHvel * «** are useful in *" treatment of hyperproliferative diseases involving receptor 

• ""V*!? ar * cancer confounds described above make a significant contribution to the art there is a continu- 
ing search in this field of art for improved anti-cancer pharmaceuticals. 

Summary of the Invention 



This invention relates to heterocyclic substituted aniline derivatives of the formula 
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wheijein Z is NR 3 R 4 , wherein/R 3 is hydrogen and R 4 is either Q 2 or phenyl substituted with (R 5 ) , or NR 3 R 4 is 
of thaformula ' q ' 



a group 



<R 6 ) 




( R 5 ). 



wherein the dotted line represents an optional double bond; 

each R 5 is independently selected from mono-, di- and tri-fiuoromethyl. halo, nitro. hydroxy, amino, azido isothio- 
cyano, (C r C 4 )alkyl. phenyl, thienyl. (^-C^lkoxy, benzyloxy. phenoxy. (C2-C 6 )alkenyl. (Cz-Cgjalkynyl (Ci- 
C 4 )alkylenedioxy. cyano. benzoylamino, trifluoromethylcarbonylamino. (C r C 4 )alkanoylamino. (C r C 4 )alkanoyl N- 
mono- and N.N-di-CC-C^alkylamino. (CrC^alkylsulfonylamino. trffluorometrrylsulforiylamino. (d-CJalkylthio 
(C r C 4 )alkylsulf.nyl and (C^alkylsulfonyl. pyrrol-1-yl. piperidin-1-yl and pyrrolidin-1-yl. wherein said phenyl' 
benzyloxy. phenoxy and benzoylamino may optionally be mono-substituted with halo, nitro, trifluoromethyl hydroxy 
or (C r C 4 )alkyl. and wherein said (C r C 4 )alkylenedioxy is linked at both ends to adjacent carbons on the benzene 
moiety; 

or two R & s. together with the carbons atoms to which they are attached, form a group selected from imidazolyl pyr- 
rolo and pyrazolyl; * ' vy 

each R 6 is independently selected from hydroxy, amino. N-mono- and N.N-di-fC-C^alkylamino. sulfo and (C,- 
C 4 )alkoxy (provided that such groups are not attached to a ring carbon which is directly adjacent to the ring nitro- 
gen), or each R is independently selected from carboxy. hydroxy^ ^alkyl. (C l -C 4 )alkoxy(C 1 -C 4 )alkyl. 
am.no(C r C 4 )alkyl. mono-N- and di-N.NKCrC^alkylaminotCrC^alkyl. morpholino (Chalky!, 4-(C -C 4 )alkyl- 

?<iP e ^'T l _ 1 ", y,(CrC4)alky1, ^^(Cr^alkyl. (Ct-C^alkoxycarbonyl. sulfofd-C^alkyl, pyridyl(C r C 4 )alkyl and 
(Ci-C 4 )alkyl; 

q is an integer from 0 to 3; 
o is 0. 1 or 2; 

Q 2 is a 9- or 10-membered bicyclic heteroaryl cyclic moiety, or a hydrogenated derivative thereof, containing one 
or two nitrogen heteroatoms and optionally containing a further heteroatom selected from nitrogen, oxygen and sul- 
phur, and Q may optionally bear one or two substituerrts independently selected from halogeno, hydroxy oxo 
amrna nitro. carbamoyl. (C r C 4 )alkyl. (CrC^alkoxy. (C,-C 4 )alkylamino. cfi-ftC-C^alkylJamino. ' (C,- 
C 4 )alkanoylamino. (C2-C 4 )alkenyl and (02-C^alkynyl; v ^ 
Q 1 isAr-Y-X; 

each Ar is a monocyclic or bicyclic aryl or heteroaryl ring (ag.. phenyl, naphthyl. pyridyl. pyrimidyl. furanyl. thiophe- 
nyl. pynolyl. oxazolyl. thiazelyl, benzimidazolyl. benzoxazolyl. benzthiazolyl. pyranyl, pyrazinyl. thiazinyl. indolyl. 



EP0837063A1 

isoindolyl. benzofuranyt. benzothienyt, quinazolinyl. pterinyl. quinolinyl or isoquinolinyl). and wherein each Ar group 

may optionally be substituted with from one to three substituents R 2 ; 

each X is, independently, C2 alkene (L&, -C=C-), C 2 alkyne (L&, -OC-) or absent; 

m is one or two; 

n is zero, one, two or three; 

Y is (CHJp wherein p is 0-5 and wherein one or two of the CH 2 groups may optionally and independently be 
replaced by either oxygen, sulfur, S0 2 , C=0, NH, or NCH 3 ; 
each R 1 is selected, independently, from: 

(a) trifluoromethyl, halo, nitro, hydroxy, amino, cyano, (C r C 4 )alkyl, (C r C 4 )alkDxy, (d-C^altaxycarbonyl thio 
(C r C4)alkanoyloxy, (Ci-C^kanoylamino, carboxy, phenoxy, benzoyloxy carbamoyl, mono-N- and di-N-N^di- 
(C r C 4 )alkylcarbamoyl, mono-N- and di-N,N-(C r C 4 )alkylamino, mono-N and di-N N-(hydraxy{G>- 
C 4 )alkyl)amino, mono-N and di-N.N-aCt-C^alkoxy^^alkylJamino, anilino, pyrrolidin-1 -yi piperidin-1-yl 
morpholino, piperazin-1-yl. 4^C r C 4 )alkylpiperazin-1-yl, (C r C 4 )alkylthio and phenylthio, and any of the fore- 
going R 1 groups substituted on (d-C^alky!; and 

?\ h ^^ ( ^ C4) ^ kDXy(Cl-C4)a,kyl ' (Ci^alkoxy-fCa-C^alkoxy-fCrC^alkyl, hydroxytCs-C^alkylthiofd- 
C 4 )alkyl, (C 1 -C 4 )aIkoxy(C 2 -C 4 )alkylthio(C 1 ^ 4 )alkyl t hydroxyamino, benzoylamino, mono-N and di-N N-(C - 
C 4 )a!kylc^rbamoylmethylamino, carbamoylmethylamino, (q-C^alkaxycarbonylamino, (d-C^altamoyiamino 
carboxymethylamino. (CrC^alkoxycarboriylmethylamino, (C r C 4 )alkoxyamino, (Cz-C^alkanDylaxyamino' 
phenyKCrC^aJkylamino. (C r C 4 )alkylsulphonylamino, benzenesulphonamido, 3-phenylureido 2-oxopyrroli- 
din-1-yl t 2,5<fioxopyrrolidin-1-yl, ureido. (CrC^alkoxyfC^^alkylcarbonylamino, (C r C 4 )altysurfinyl, (C r 
C 4 )alkylsulfonyl,(C r C 4 )alkoxy(C2 -C 4 )alkytthio, mono-, di- and trifluoromethyloxy, (C r C 4 )alkylenedioxy, benzy- 
loxy azido. guanidino. aminocarbonyl, mono-N- and di-N.N^d-C^alkylaminocarbonyl, phenyl(C r C 4 )alkDxy t 
carboxymethoxy, (Cj -C 4 )a!koxycarbonyjmethoxy, carbamoyimethoxy, mono-N and di-N.N-fC-C^aikylcar- 
bamoylmethoxy, mono-N- and di-N,N-(hydroxy(C2-C 4 )alky0carboxamido, mono-N- and di-N.N-^-C.Jaltoxy 
(Ca-CJalkyQcarboxamido and bistfd-CJalkanesulfonylJamido; and 

(c) (C2-C 4 )alkoxy, (Ca-C^alkytthio, (C^-C^alkanoyloxy. (C 2 -C 4 )alkylamino, (Ct-C^alkylfCrC^alkylenedioxy 
and (^-C^alkanoyiamino; wherein each of the foregoing R 1 groups in V may optionally be substituted with 
one or two substituents independently selected from amino, halo, hydroxy, (C2-C 4 )alkanoyloxy, (C r C 4 )alkoxy, 
mono-N-and di-N.N-Cd-C^aJkylamino, mono-N and di-N.N-Chydroxy^-C^aikyOamino, mono-N and di-N,N- 
((CrC 4 )alkQxy(C 2 -C 4 )a!kyl)amino, (Ct-C^alkanoylamino, phenoxy, anilino, imidazoM-yi, phenylthio, piperid- 
ino, morpholino, piperazin-1-yl-, MC^^alkylpiperazin-l-yl-, carboxy, (C r C 4 )alkoxycarbonyl, carbamoyl 
mono-N-and di-N.NKCrC^alkylcarbamoyl. carboxamido, mono-N- and di-N,N-(C r C4)alkylcarboxamido and 
mono-N- and di-N.N-fhydroxyt^-C^alkyOcarboxamido; 

wherein any phenyl moiety in an R 1 substituent may optionally be substituted with one or two substituents inde- 
pendently selected from halo, nitro, trifluoromethyl, hydroxy, (C r C 4 )alkoxy and (d-C^alkyl, and wherein said (C<- 
C 4 )alkylenedioxy is linked at both ends to the quinazoline ring; and 

each R 2 is independently selected from the substituents listed above in paragraphs "(a)" and "(b)" of the definition 
ofR 1 ; 

with the proviso that: (a) Q 1 must be at position "6" or T* of the quinazoline ring or at both of these positions; (b) 
Ar can not be unsubstituted phenyl; and (c) the sum of m + n can not be greater than four; (d) when R 4 is 1 H-indol- 
5-yl and n is zero and m is one and Q 1 is a 2-(substituted-phenyl)-ethen-1-yl group that is attached to position T 
of the quinazoline ring, then (i) Ar can not be 1,lKfimethyl-4 f 4^imethyl-1,2,3,4-tetrahydro-naphth-1-yl, and (ii) the 
phenyl moiety of Q 1 can not have any of the following 13 substitution patterns, each of which fully and independ- 
ently defines the substitution on the phenyl moiety: 3-nrtro, 4-methoxy, 4-bromo, 3,4-dimethoxy. 3-bromo 4- 
hydroxymethyl, 2,3,4,5,6-pentafluoro, 3,5-methoxy, 1-aminoethyl, 3-oxo-4-methyl, 2-methoxy, 3-nitrcM-methylcarb- 
onylamino or 3-methoxy-4-benzylQxy; and (e) when R 4 is 1H-indol-5-yl and n is one and m is one and R 1 is 6-meth- 
oxy and Q is a 2-(substituted phenyl)-ethen-1 -yi that is attached to position "T of quinazoline ring, then (i) Ar can 
not be 1,1-dimethyM, 4-dimethyl-1,2,3,4-tetrahydro-naphth-1 -yl, and (ii) the phenyl moiety of Q 1 can not have any 
of the following 4 substitution patterns, each which fully and independently defines the substitution on the phenyl 
moiety; 3-nrtro, 3-bromo, 4-bromo, or 2,3,4,5,6-pentafluoro; 
and the pharmaceutical ly acceptable salts of such compounds. 

Preferred compounds of the formula I include the following: 



(3-Ethynyl-phenyl)-(6i5yrkiin-2-yl-qijinazolin-4-yl)-amine; 
(3-Ethynyl-phenyl)-(6-pyridin-3-yl-quinazolin-4-yl)-amine; 
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(1H-lndol-5-yl)-(6-pyridin-3-yl-quinazolin-4-yl)-amine; 
(3-Ethynyl-phenyl)^ 

(1H-lrxlol-5-yl)-[6-(2i>yridin^-y|.wny0^uina2olin^-yl]-amine; 
(1H-lndol-5-yO^-nK^^ 

(3-Oxazol-5-yli3henyO-[6^2^d^ 
(1H-lrxiol-5-yO-[6-(2^yridin-2-^^^^ 

(1H-lndol-5-y0^7HTiethoxy^i>yrkJin-3-yl^ui 

(3-Ethynyl-phenyO-(7Hnetho)cy^ 

(1 H-lndol-5-yOK7HTiet^ 

(3-Bromo^henyi).(7-meth 4-(1H-lndol-5.ylamino)-6-pyridii 

(1H-lixiol-5-yl)-(7-methoxy^-pyrklin-2-ylet^ 

(1H-lrKiol-5-yO-p-(2-methoxy-ethoxy^ 

(1H-lndo!-5-yH7-meth^^ 

{6-[2-(3^Dimethoxyi3henyO-vinyq.7-methoxyKiuinazoiin 

(4-{2-[4-(1HHrrdol-5-ylamino)-7HTiethoxy<|uinazo!in^-yO 

{6-[2-(4-Aminoiaheny9-™^ 

(1H.|ndol-5-y0^7-memoxy^2i3yra2in-2-yl-vinyO 

(6-{2-[4-(1 -Amino-ethy0i)henyn^ny0-7-methoxy^uina2olin-4-^ H-indol-5-yn-amine* ' 
(1 H-lndol-5-yg-[6-(2i^^^ 

(1H-lndol-5-yOH7-methoxy^6^ethaxyi)yrkjin-3-yO 
{6-[2-(4-Amino^heny9-vinyl]-7-m 

(1H-lndol-5-yO-[7-methoxy^l^^^^^ and 
[6-(3-Aminoi>henyleth^ 

Examples of other compounds of the formula I are the following: 

{6-[3-(Benzyl-methyl-amino)-prop-1 -ynyQ^uinazolin^-ylJ^l H-indol-5-yQ-amine* 

(3-Ethynyl-phenyl)-(6i>^ 

(1 H-lrKJol-5-yO-(6i>yridin-2-ylethyrt^ 

(1H-lndol-5-yl)-(7-metrx)xy^iDyrWin-2-ylethynyl^uinazol^ 

(3-Ethynyl-phenyl)-(6i>yrid^ 

(3-Ethynyli3henylH6^4-m^^ 

(3-Ethynyl-phenyl)-[6^4-trtfluoromethyl-pheny0^uinazolm 

(3-Ethynyl-phenyl)-(7-methoxy-6-phenyl-quina20lin-4-yl)-amine; 
(3-Ethynyi-phenyt)-(7^ethoxy^y^ 

(3-E%nyl-phenyl)-(7Hnethoxy-6^yridin-2-ylKiuina2olin-4-yO-amine; 
(3-Bromo-phenyl)-(6i3yrkjin-2-yl<iuina2olin-4-yO-amine; 
2-[4-(1H-lrriol-5-ylarruno)-7-methoxy<juina2o!in-6-yO-bercoic acid ethyl ester; 
2^4-(3-Ethynyl-phenylamino)-7^eto 

4-[4-(1 H-lrKjol-5-ylarrarK))-7-methoxy^uinazolin-6-yO-benzoic acid ethyl ester; 

4-(l H-lndol-5-ylamino)^yridin-3-yl<juina2olin-7-yl)-arnine; 

(1 HWrKiol-5-yO-[7-(2-rnethc^-eth^ 

(3-Ethynyl-phenyl)-(6-p-tolyl-qu!na2olin-4-yl)-amine; 

(3-Ethynyl-phenyl)-(6i>henylKiuina20lin-4-yl)-amine; 

(3-Ethynyl-phenylH6K4^ethyisulfe^ 

(3-E%nyl-phenylH6^4-trffluoromet^ 

[6-(4-Chloroi>henyl)<iuinazolta^^ 

4^6^hloro-2,3KiihydroHndoM^ 

(3-Ethynyl-phenyl)-(7-methoxy-6i)henyl-quinazolin-4-yO-amine; 
4^6<;hloro-2,3KJihydroHr^ 

(3-Oxazol-5-yl-phenyO-{6iDyridin-3-yl-quina2olin-4-yl).amine; 
(1H-lrKJol-5-yl)^6-(2i>yridin^-yl-etr^<juinazolin-4^ 
(1H-lndol-5orDK6i>henylethynyl^ 
(1 HWrKiol-5-y9K7-methc^^ 

(3-Ethynyl-phenyl)-{7^ethoxy-6i5yridin-3-yl<|uinazolin-4-^ 
4-[4-(1H-lndol-5-ylarTTino)-quina2olin-6-yl]-benzoic acid ethyl ester; 
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2-[4-(3-E%nyliDhenylamino)-quina2olin-6-ylI-benzoic acid ethyl ester; 

2-[4-(1H-lrKJol-5-ytarruno)<juinazolin^-yT]-benzoic acid ethyl ester; 
(3-E%nyl-pherryO-(6-pyridin-2-yietty 

(1H-lndol-5-y0^6^idin-2-yf^uinazoIin-4-yl)-amine; 

(3-Bromo-phenyO-(6-pyridirv2-yl-quinazolin-4-yl)-amine; 

(1H-lixiol-5-yOK6i>yridin-2-yleto^^ 

2-[4-(1H-lndol-5-yIanrtino)-7-methox^ acid ethyl ester; 

2-(4-(3-Ethynyl-phenyIamino)-7-m 

4- [4-(1H-lndoI-5-ytafruno)-7^ethoxy acid ethyl ester; 
(1H-lixlol-5-yO<7^ethoxy-6-styrylKjuinazolin^-yl)-amine; 
(1H-lrKlol-5-yO-{7-fnethoxy-6l2-^ 
{6-[2-(4-Benzyloxy^HTiethaxy-ph^ 
(1H-lndol-5-yQ-[7-fnethc^^ 

(1H-lrKiol-5-yOH7-metrK>^^ Ien.2-yl).viny0-quina2olin-4.yl). 
amine; 7 ' 

N-(4-{2-[4-(1H-lridd-5-ylar^ 

{6-[2-(3.5-Dimethaxy-phenyO-v»n^^^ 

(4-{2-[4-(1H-lndo^5-ylamino)Kiuinazo^ 

(1H-lrKfol-5-yl)-[6-{2-pyraz^ 

5- [4-(1 H-lrxJol-5-ylamino)<|uina2olin-6-yr]-1 H-pyridin-2-one; 
(1H-lrKlol-5-yl-5-yO^-methQxy^-(6-metrVl-pyridin-^ 
5^4-(1H-lndol-5-yiamino)-7-rnethoxy^u 
5^4-(1H-Indol-5-ytamino)-7-methQxy^ 
5-[4-(1H-lrxiol-5-yiamino)-7-meto^^ 

5-[4-(1H-lndol-5-ylamino>7-nreto^ add methyl ester; 

(1 H-lrxiol-5-yOK7-™ethoxy-6^ 

[6-(6-AiTtinoiDyridin-3-yO-7-r^ 

[6-(6-Dimethyl-pyridin-3-yl)-7^^ 

5-(6-Pyrkiin-3-yl«iunazolin-4-^ 

(1H-lrxtol-5-yO-(7-methGxy-6^ 

(1H-lrKtol-5-yQ-[7-rr>ethoxy^6^ 

[6-(6-Amino-pyrazin-2-yl)-7-m^^ and 
(1 H-lixJol-5-yO-[6-(2ijy^ 

This invention also relates to a method of inhibiting abnormal cell growth in mammals, including humans, that is 
caused by the mutation or overexpression of a protein tyrosine kinase (g^ epidermal growth factor receptor tyrosine 
kinase), which comprises administering to a mammal in need of such inhibition a protein tyrosine kinase inhibiting effec- 
tive amount of a compound of the formula I, or a pharmaceutical^ acceptable salt thereof. 

This invention also relates to a pharmaceutical composition for inhibiting abnormal cell growth in mammals, includ- 
ing humans, that is caused by the mutation or overexpression of a protein tyrosine kinase fe^ epidermal growth factor 
receptor tyrosine kinase), comprising a protein tyrosine kinase inhibiting effective amount of a compound according to 
claim 1, or a pharmaceutical^ acceptable salt thereof, and a pharmaceutical^ acceptable carrier. 

This invention also relates to a method of treating or preventing hyperproliferative disorders or conditions such as 
malignant or benign tumors, other hyperplastic conditions such as benign hyperplasia of the skin (g^ psoriasis) and 
benign hyperplasia of the prostate fe^ benign prostatic hypertrophy (BPH)), leukemias and lymphoid malignancies in 
a mammal, including a human, comprising administering to a mammal in need of such treatment or prevention an 
amount of a compound of the formula I, or a pharmaceutical^ acceptable salt thereof, that is effective in treating or pre- 
venting such disorder or condition. 

This invention also relates to a pharmaceutical composition for preventing or treating hyperproliferative disorders 
or conditions, such as benign or malignant tumors, other hyperplastic conditions such as benign hyperplasia of the skin 
(asL, psoriasis) and benign hyperplasia of the prostate (ag^, benign prostatic hypertrophy), leukemias and lymphoid 
malignancies in a mammal, including a human, comprising an amount of a compound of the formula I, or a pharmaceu- 
tical^ salt thereof, that is effective in preventing or treating such condition or disorder, and a pharmaceutical^ accept- 
able carrier. 

This invention also relates to a method of treating or preventing hyperproliferative disorders or conditions such as 
malignant or benign tumors, other hyperplastic conditions such as benign hyperplasia of the skin (e.q.. psoriasis) and 
benign hyperplasia of the prostate fe^ benign prostatic hypertrophy), leukemias and lymphoid malignancies in a 
mammal, including a human, comprising administering to a mammal in need of such treatment or prevention a protein 
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tyrosine kinese inhibiting effective amount of a compound of the formula I, or a pharmaceutically acceptable salt 

or m ^T nt, °K al ^ re,ateS 10 8 Pharmaceirtical co^itio" for preventing or treating hvperprolrferative disorders 
or corxl.tonssiichasben.gn or malignant tumors, other hyperplastic conditions such as benign hyperplasia i of ttS 
(UU psor.as.s) and benign hyperplasia of the prostate QLfl. benign prostatic hypertr<»hy) leuterrias a^ FlISSE 

compound of the formula I. or a pharmaceutically salt thereof, and a pharmaceutical^ acceptable carrier 

Examples of such benign proliferative disorders that can be prevented or treated with compounds of the ferm..i a ii 

and ^r r^armaceutcally acceptable salts are psoriasis, benign prostatic r^ertrcphTanTres^I ™* " 

The term alkyP. as used herein, unless otherwise indicated, includes saturated monovalent hydrocarbon «,rfi«,ic 

having straight, branched or cyclic moieties or combinations thereof. monovalent hydrocarbon radicals 

The term "halo", as used herein, unless otherwise indicated, refers to chtoro. fluoro. bromo or iodo 
The term one or more substtuerrts-. as used herein, refers to from one to the maximum number of subsume 

possible based on the numbers of available bonding sites. mDer 01 substrtuerrts 

Thecompounds of formula I that are basic in nature are capable of forming a wide variety of salts with various irw 

basic compounds of formula I are those that form non-toxic acid addition salts Le/saJts oonUtentam^Sf! « 
acceptable anions, such as the hydrochloride, hydrobromide. hydroioaTde^^ 

phosphate, .sonicotinate. acetate, lactate, salicylate, citrate, acid citrate, tartrate. panSenate UtolSlSZ^ 
succinate, maleate. genfisinate. fumarate. gluconate, glucaronate. saccharate. f^^^T^S^' 

b — . p-tduenesu^ate a* pa^^t^C 

Those compounds of the formula I that are acidic in nature, are capable of forming base salts with various oha/ma- 

£'2^ Samples of such *** include the aikafi metal or aJkSine earth nS 3S2d££. 

ularly. the sodium and potassium salts. uc 

The compounds of formula I may contain crriral centers and therefore may exist in different enantiomeric forms 

2^1::^ :° 8,1 ^ isomere ^ enantomere and — ««u and o^sHToSS: 

pounds of the formula I. as wefl as racemicand other mixtures thereof _ 
hnn S^f!l ab0 r i l C '" deS J^!f dS Vertical to those depicted but for the fact that one or more hydrogen or car- 
h 1 r *? lac ^ b * ,sotopes Such compounds are useful as research and diagnostic toteTmeX 

lism pharmokinetic studies and in binding assays. rneiaoo- 

exarSl^t,^^? 63 ^ "? " m P° unds u 0 ' *° formula 1 according to the methods of this invention include, for 
C TS;^ ^JT ^ d ' a9nOSed 88 haWn9 ' Ung canC8r " 6006 ^""eatic cancer, skin cancer, can- 

th„ fnS™ ^ n6 t' Cutaneous or '^ular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of 
XISS? 0 *. f 00,0,1 C " nCar - bre8St eanwr ' ft*, uterine sarcomi caTc^ 

l ^^ l ' r an0ma * th6 6nd0metrium - of the cervix, carcinoma of the vagina c^S35 
ttie vulva). Hodgkins disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrineTvsTem 
te^ cancer of the thyroid, parathyroid or adrenal gtands). sarcomas of soft tissues, cancer of Z ur*r?a cVnS oi 
Je penis, prostate cancer, chronic or acute leukemia, solid tumors of childhood, lymphocytic lymp?on a r2nctTthe 
bladder, cancer of the kidney or ureter fe^ renal cell carcinoma, carcinoma of C«2pilJK5£Sl2£ 

to the methods of this invention ateo include patients suffering from abnormal cell growth, as defied above 
This invention also relates to compounds of the formula 
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(Q 1 ) 




( R 1 ) 



II 



wherein Ar. Q 1 , m. R 1 and n are defined as above, except that the Ar group inQ 1 can not be phenyl. These compounds 
are useful as intermediates in the synthesis of compounds of the formula I. 

Detailed D escription of the Invention 

Compounds of the formula I may be prepared as described below. In the reaction schemes and discussion that fol- 
low, Z, A, Q , Cr, Ar, X, Y, R 1 through R 7 , m, n. o, p and q and formula I are defined as above. 
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SCHEME 4 
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Scheme 1 illustrates the synthesis of compounds of the formula I wherein X is absent. These compounds are 
referred in Scheme 1 and throughout this specification as "compounds of the formula IA." As shown in Scheme 1 such 
compounds are prepared from the analogous compounds having an oxo group at position "4" of the quinazoline ring 
the position to which Z is attached in the final product Thus, compounds of the formula IA. all of which have the aryl or 
heteroaryl moieties of Q attached directly to the quinazolinone ring, are formed by adding one or two Q 1 groups to the 
quizalinone nucleus prior to converting the oxo group into substftuent Z. 

Referring to Scheme 1. the quinazolinone of formula II is first activated by reacting ft with an activating agent at a 
temperature from about 60°C to about 120°C. preferably at the reflux temperature, and then adding a reagent of the 
formula ZH. Examples of appropriate activating agents are the following: triphenytohosphine polymer/carbon tetrachlo- 
ride in a methylene chloride solvent; phosphorus oxychloride (POCI3) (neat); POQ 3 in the presence of pyridine lutkJine 
or another amine base; phosphorus pentachloride (PCy; oxalyl chloride (COCI) 2 . using a DMS catalyst; or thionyl chlo- 
nde (SOCy (neat). The reaction with the Z-containing reagent is generally carried out in a C r C 6 alcohol solvent pref- 
erably isopropanol. in a sealed tube at a temperature from about 68°C to about 120°C. preferably at about 1 20°c' Prior 
to adding the Z-containing reagent the solvent from the activation step is generally removed using a rotary evaporator 
or, where the activating agent is triphenylphosphine polymer/carbon tetrachloride, by filtration. 

Compounds of the formula II can be prepared as illustrated in Scheme 2. Referring to Scheme 2, compounds of 
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JZ? ™ T J^ a J SOmpOUnd * *• formu,a IV in the P fesence of a P alladi ^ (2) catalyst and an inor- 
ganic base. 7h IS reaction, which forms a bond between the aryl or heteroaryl group and position V or "7" Sl^l 
zohnone nucleus, istyp,cally carried out in a solvent such as toluene, benzene or a C r ^ 
about room temperate to about the reflux temperature of the reaction mixture Jt is ^ 
temperature. Examples of catalysts that can be used are palladium diphenytohosprL buJJSride Ws-?S 
n^phosph.nejpated.umj^.adium acetate, and palladium tetraWs triphenylphosThine. Examples Z ir»ma2c tasi 
that can be used are sodium hydride, sodium or potassium carbonate, and sodium or fJo^m^rSe^ne for? 
going Procedure can aiso be used to add a second Ar group to the quinazolinone nuclei to^p^fa c^urS 
of formula II in which a substituent Ar is attached both to positions "6" and "7"). compound 
» Compounds of the formula III can be obtained, as illustrated in Scheme 3. by reactina a comnonnrt nt th a ^ ,io 

£££??T 5° in C ° nCentrated aque ° US — ^ ethaS i TSjXS^K 

SI w ^ COrreSP ° ndin9 ~"PO"nds of formula VI. The resulting compounds of formulaTl^ then be 

represents other heteroaryl groups. Referring to Scheme 4. a compound ofthe formula VI nwhteh 1 

in a polar, aprotic solvent such as tetrahydrofuran (THF), dioxane. dimethytformarrtde (DMF) or iSTSSSJTHF 
fK ^ 3t 3 tem P erature ^ ab0 ^ 20°C to about Ihe reflux tempera Je of the reacion mi^rr P reS^ aloT^ 
the ^temperature. The compound of formula VI. so formed can then be converted 

SSSSST5 IT^Z^^ ™ um - ^thoxy borate (BfOCHJa) or "is^Sy boTe 

of the formula III to form the desired compound of formula IIA wherein a substituted or unsubstituted pyridyl orouois 

^ q t22" n ? nUdeUS - TyPiCaBy - miS reaCti0n iS out in the P^ence^ a paL'r ( 0? 
Sffifi w* -S? d i Um ,elrak,S ^nyphosphine in a polar aprotic solvent such as THF, dioxane. ether glyTe or 

"7-lTtCeSo^ng 69 9 Cm 8,80 be US6d to add a second * 9™«P to positionTw 

a? ^' d : n ^? ^ meth0d ' 2inC Substituted * 9 rou P of formula «. «han the Mbuty. tin sub- 
sjtuted Ar groi* >of formula VII. is coupled with the iodine substituert of the co^^ 

1 £lS£" I ^ reactin 9^ e responding compound of formula VnTwith tributyllithium -SSSowSS 
« iKEEJT abOU, ^°° Ct ° about preferably at about -78-C. The preferred soh,ents for this reaction 
are THF and ether, however, other polar, aprotic solvent such as DMF or dioxane may also be used. The foregoing pro- 
cedure can also be used to add a second Ar group to position "6" or "7" of the benzc .ring 9 P 
Compounds of the formula I wherein X is Cj> alkene or Cj, alkyne can be prepared as illustrated in Scheme 7 These 

T^Til ^t! 9,OUP betWee " 6800 * substitue m and the benzo moiety of the quinazoline ring 

Acc^gtoth,sproc^ure. thezsubstitoerrtis^ 

S l heme " U - C ° nverei0n * OTm P° unds 01 *• *»»* 111 ^ conpounds of the formut v"5 
L 09 ^ Pr ° CedUre i,,UStrated Scheme 1 ^ described ^ for fo^tion of compounds o 

tfie formuta IA from compounds of the formula II. After the Z substituent has been added at position of th^,W 

r n lZL ,^TL H° f fc T Jla V,,, iS reaCt6d Wtn 3 <* » e fo ™"a Ar-Y-XH. wherein X is ^ alkene £ 

StSt!^ 

h„ J^Sf"? 01 fomiU,a Wherein X is - CH=CH -o^-C- are eimer commercially available or can 

be prepared using Irterature methods well known to those of skill in the art or can be prepared by ref luxing a compound 

presence of palladium diphenylphosphine butane dichloride. 

well ^to n ,?v^?^S.r 'T 1 "!! 2 " ^ 6ither """^ avai,able or <*" be P"* 3 "* "sing literature methods 
well known to those ol ^k.11 m the art or using methods described in PCT Patent Application PCT/1B95/07881 which 

Serence 68 Hy "* °" *"* ? ' ^ ^ ^ apP " Cati0n iS in ^tXr2n by 
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rMn S^ST^*- ,? e T^**^ is not =Peci«ca»y [described, above, are either commercially available or 
can be prepared using literature methods well known to those of skill in the art. 

The preparation of compounds of the formula I not specifically described in the foregoing experimental section can 

T^tri^T"^ the II reaCb0nS deSCTbed ^ be -PParent "oTose 
'"ffj * the re ff on ^ d,sajssed ° r "'"strated in Schemes 1-9 above, pressure is not critical unless otherwise 
^e^^n^tf 0 5 ^ heres to * atmospheres are generally acceptab.e, and 
sure. about 1 atmosphere, is preferred as a matter of convenience. 

The compounds of formula I that are basic in nature are capable of forming a wide variety of different salts with var- 
. S^KE^ST a ^T 1 ° U9h SU * "* muSt P h ^«y acceptable for admTteSnt Z 
nh-L! f ■? e&rab<e pracbce to ,nrtial, y i80,ate 1,18 confound of formula I from the reaction rnixture asa 
P ^T^ Y UnaCC6P l! b,e ^ ^ *"* ,atter back to the free base compound JHrtm 

2 T^ 6 ^ n !Z 9ent ^^ Uent,y con "« rt ^ latter base to a pharmaceutically acc^SSe Sid SS 
J^lf^ a ?' t,0n 68,18 *e base compounds of this invention are readily prepared by t/ea^thetesTcom 
pound wrth a substantially equivalent amount of the chosen mineral or organic acSSan acSeous so?C mi!,^ 

salt is readily obtained. The desired acid salt can also be precipitated from a solution of the free base in an onLTrt «7 
vent by adding to the solution an appropriate mineral or organic acid. 0rflanic soN 

Those compounds of the formula I that are acidic in nature, are capable of forming base salts with various oharrra 
^.V^eptabte cations. Examples of such saHs include the alkali metal or alkSine-eaXmS 
wS T P !^ S,Um Sate " 71,686 *** are 8,1 P re P ared ^ conventional techniques. TheSeSEs 
Tn fir, h SS ^^ u to PW *" Pharmaoeuticafly acceptable base sate of this ir^ertion aTeToS wrS 
form non-tox>c base salts wrth the acidic compounds of formula I. Such non-toxic base salts include those dated ftam 

T epteUe Cat, '° nS 38 Sttlium ' «**■" magnesium. 

y f^" 9 *? C ° rreSPOnding acidic impounds with an aqueous solution containing the desirL JnaTrna 
cologically acceptable catrons. and then evaporating the resulting solution to dryness, preferably under red3^ei 
sure. Afternabvely. they may also be prepared by mixing lower alkanolic solutions of Se So SSJSfSd ?e 
desired alkah metal alkoxkJe together, and then evaporating the resulting solution to dryness in SZmfmZL as 
before. In erther case, stoichiometric quantities of reagents are preferably employed in oraer to mrn££S£L« _ 
reaction and maximum yields of the desired final product. completeness ot w 

The active compounds of this invention are potent inhibitors of the erbB family of oncogenic and protooncooenic 

lafthf^,^^ 6 aS J? pro " ferat, ? 1 a9ents «*»"> in •"■™«* Particularly in humans. In particu- 
%£t£ T. . ' 3/6 US6ful in ** preverrtion and frea ^rrt of a variety of human hyperproliferative 

2?Si2S.7 ^ T "fT ^ * *" Wdn6y ' breast - ovarian. Sorecta.^ 

* i VU,V 5 ^ hepatC Cardnomas - sarcomas - Glioblastomas, head and neck, and other hyper- 

BPH). It is. m addmon expected that a compound of the present invention may possess activity against a ranqeTf 
leukemias and lymphoid malignancies. "woium - range or 

The active compounds may also be useful in the treatment of additional disoiders in which aberrant expression lia- 
and/receptor .rrteractions or activation or signaling events related to various protein tyrosine kinases, are involved Such 
i^T^N^ 6 ^ 6 81 nGUr0nal - ■* oe ^ hypothalamic, and other glanduter. macrophag^ ejttfe^ 
Z^^^T^°f^ re " Whfch ab6rrant function ' ^^sion. activation or signaHing of fte erbBtyrosSe 
kinases are involved. In addition, compounds of formula I may have therapeutic utility in inflammatory angiogenTand 

oTSetmutei 9 ^ 

aCtiVity * me 1 aCtiVe com P ounds in innibitin 9 the r «»Ptor tyrosine kinase (and thus subsequent prolif- 
erative response, fl^ cancer) may be determined by the following procedure. 

Activity of the active compounds, inyfea can be determined by the amount of inhibition of the phosphorylation of 
^SSH^SST ^ 4^ •«-*«P»WW>'(*1) random copolymer (I. Posner^^SS^ 
Snif^rt^ ( T tyr0S '" 6b y ep,dermal 9 rowth factor rece P«or kinase by a test compound relative to a contToT 
Affmity purrfied. soluble human EGF receptor (96 ng) is obtained according to the procedure in G N Gill W. Weber 
Meth^OdsinEnrymo l oqy liS. 82-88 (1987) from A431 cells (American Type Culture Collection. Rockville MD) and ore- 
incubated in a imaofuge tube with EGF (2ug/ml) in phosphorylation buffer + vanadate (PBV: 50 mM HEPES pH 7 4- 
125 mM NaCI; 24 mM MgCfe; 100 nM sodium orthovanadate). in a total volume of 10 pi. for 20-30 minutes at room tern - 

diSSOlVed dim ethylsulfoxide(DMSO). is diluted in PBV. and 10 mJ is mixed with the EGF 

^ XAI ,'?! P/ Subs,rate mix (120 ,iM Lysg-Gastrin (sequence in single letter code for amino acids, KKKGPWLEEEEEAY- 
GWLDF). 50 mM Hepes pH 7.4. 40 mM ATP. 2 uCi H 33 P]-ATP) to the EGFr/EGF mix and incubated MnSSi 
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20 



25 



30 



15 



• temperature. The reaction is stopped by addition of 10 nJ stop solution (0 5 M EDTA dH 8- 2mM atp\ an n a , ok. 

HCI. The tubes are centrifuaed at 1 4 oon rpm • I ^ , "! ' p ' mM A ™ and 6 2N 

5 ured by liquid sarrt.llat.on counting. Incorporation in the absence of substrate feo. N^istrinVfe^^^ll .i 
valuesasabactajround and percent inhtorfion is ca.cu.ated relative to cortl^o^SZZjZ™ " ^ 

RPM1 1640. After sufficierrt time has darart farfhi <Tk and neck carc,norria cells) suspended in 0.10 ml 

L 0 ^? m *". "7 nti ; tumor *• tumor is measured ' n SS2^ 

and Other Biological SysSfs". Thlro^d^ Animal Tumors 

cent inhibition, according to the formula: Inh ibiion (%) = S £_ T.TbW )S ^fnS "S!T , L" P8r " 
tumor implantation provides reDrodueihln rincnfr^LJ 01 T-SfS 1 u .« oa,/TuW <»nt ro i x 1 00% . The flank site of 

:s?£S«£535~SS£r=s: 

^LT^u^Zt^^^TT" 8, S °' U,i0n ' SUSpensfoa «» , p«nt«l injection as a sterile solution, 2£t 
ous SS.?^ 6 " 16 ? adminiStrat, "° n forms inc,ude ^"t' 0 " 8 OT suspensions of active compounds in sterile aoue- 

^ ■ aqueous propylene 9,yco1 or dextrose so,utons - ** *-»• fo ™ b. 

Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic solvents Th« nh™ 
ceubcal ^rtionsrnay. if desired, contain additional ingredients such as tJS£SS S^^EZ 
Thus for oral adm.n.stration. tablets containing various extents, such as citric add may be er^Si^ It 
vanous d-s-rrtegrants such as starch, alginic acid and certain complex silicates bS™ fae^ sL^h a ^ 

SSiSSJ'iSf • Additiona,ly ' ,ubricatin9 agents such as Cesium «JiSS^S2,S\2 

gelatan capsules. Preferred materials, therefor, include lactose or milk sugar and high moteutar weTrr^lvS!S 

9ly ^T e ™ qUeOUS suspensions or elixirs are desired for oral adrrtrtstation the acZt™ 

combmed wrth various sweetening or flavoring agents, coloring matters or dyes and. if dJ!XSE£ Z££L* 



10 



15 
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"T^T* t096ther di ' Uen1S SUCh 35 ** 8r " ethan °'' pr ° Py,ene *°* or combinations thereof 

ingComp^Easte^^ 
Example 1 

{ 1 H-lndQl-S-VlWe-iorin-q! nn qzoHn^-vlVamino 

M.R 261°C; LC-MS: 387 (M*); RP18-HPLC RT: 4.12 min. 
20 Example 2 

(1H-|rtfp|-^YP-ffi^hPrivlPthvnvl.ni l in a Tr ) |i p.4. v n. am in 0 

« .k. . (1H ' lr ^ 0| - 5 -y | >-( 6H ' 0d °- c J" l ' n a20lin-4-yl).amine (200 mg. 0.5 mmoJ). 1-ethynylbenzene (1SS ma i «; ^ a ^ w 

M.P. 278-287°C (dec); LC-MS: 361 (M + ); RP18-HPLC RT: 5.05 min. 
Example 3 

6-lodo-7-m ethoxv-3H-quina2Qnn-4-nnft 



30 



35 



40 



45 



an n ^'f h ^^- 5 - m ^°^^ (anthranilie) (10 gm, 43 mmoQ is dissolved in 50 mL of water 30 mL of oth*™, 

^^Tc^^ST^T (591 gm> 496 mmo,) is added to the »*" and *• ESSSm 

^ at so C- Concentrated the reaction in vacuo and dissolved in methanol (100 mL) and cooled to o»r AmmLi! 
was bubbled through the solution for 45 min. The reaction stirred at room U^p^^^^y^Z^ 
qu.nazol.ne was filter from the reaction as pure product (20.9 gm. 84%) temperature overn,9ht - 6-'°do-7-methoxy 



so 



55 



Example 4 

(IH-lndol-S-yn-fe-iodo-y- m ethoxv-nninf i zoiin^-vn-aminp 



(2 75 om 3 ^ ^^^^H-quinazolin^ne (500 mg. 1.65 mmoO. tripheny. phosphine poryner 

£2? - JT? 9 * L! nd tetrachloride ( 2 5 3 gm. 16.5 mmol) were combined in 3 mL JcMfcroetaSIS 

5-Aminoindo.e (686 mg. 1.65 mmoQ was added to the mixture and heated £ ov£ 
night. Reachon mwfcire was concentrated invacup and the residue was chromatographed on silica Ml 20% MeC^ i 
ammonium hydroxide (NH 4 OH)/CHCJ3 to provide 186 mg (28%) of product as a pSyS^Su 
M.R 260-267'C; PB-MS: 417 (MH+); RP18-HPLC RT: 4.28 min * 
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Example 5 



(6-Ethvnvl-7-methoxv.rK ■ir H zoiin-4-vn.(i H . indo|.S i /f) . f> r pi rt f 

S^HeHodo-^ethoxy^u.nazofin^-yO-amine (90 mg. 0.198 mmol). trimethylsilyl acetylene (59 mg 0 596 mmonand 
d.ethylam.ne (72 mg. 0.99 mmol) in 2 mL of DMF. The trimethylsilyl group was removed by addittonrf L^S 

lTl*f dn ~ we , r and concentrated in vacuo to provide a yellow oil. The crude product was chromato- 

^" USin9 5% MeOH/CH 2 c, 2 to afford 44 mg of product as free base. The HCI s^was^ade as irMhe 

method of example 1 to give 34 mg (49%) of the title compound 6 
M.P. 176?C; LC-MS: 350 (MH*); RP18-HPLC RT: 3.48 min. 

Example 6 

nH-lrKtohfrvn-f7-methOXV^?.^ 

wny.^iSS ^ o^2STSi2^ (80 m * 0176 mmol >' 4 " 

vinyipyrwine (22 mg, 0.21 1 mmol). palladium acetate (4 mg. 0.001 mmol) andtriethylamine (74 ma 103 uL o 74 mill 

were combined ,n 1.5 mL of acetonrtrile. The reaction was heated at loVc for Shows ^■ewtepSScS 

react.cn mixture and chromatographed on silica gel 1 0% M^H,CHa 3to 6t^n60 mg 7p^^le^e Z 

trtle compound was converted to 56 mg (68%) of its HCI satt as described in Example 2 

M.P. 264-273»C (dec); TS-MS394 (M*); RP18-HPLC RT: 3.98 min. ' 

The compounds of Examples 7-18 were made according to the method of Example 6 from (1 H-lndol-5-vn-f6-iodo- 
T-methoxy-qumazolin^-yD-amine and appropriate vinyl starting materials. ™ ( 




I 

CH 3 
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Example # 


a 


Yield 


hpi r* RT 


1 r*/RAO 14± 


7 


phenyl 


100 


IT OQO 




8 


4-methoxyphenyl 


100 


C QQQ 
0.093 




9 


3,4-dimethoxyphenyl 


100 






10 


4-phenyl-methanol 


69 








4-benzyloxy-3-methaxyphenyl 


55 


7 090 




11 


4-amino-phenyl 


88 


3.79 


408.2 


12 


2-pyrazin-2-yl 


34 


6.25 


394.2 


13 


7-methcxy-6-(2-pyridin-2-yl 


10 


5.967 


394.2 


14 


5.5.8.8-tetramethyl-5,6, 7,8-tetrahydro-naphthalen-2-yl 


46 


5.952 


503.4 


15 


2-nitro-phenyl-acetamide 


15 


4,923 


495.3 


16 


2-6-methyl-1 -oxy-pyridin-3-yl 


50 


2.907 


424.3 


17 


4-(1-Amino-ethyl)-phen yl 


35 


3.235 


436.2 


18 


3,5-Dimethoxy-phenyl 


89 


5.910 


453.3 



25 Example 19 

(1H-lndol-5-vl)-f6-(2-pvridin-2-vl.vi nvl)-Quina2Qlin-4-vl1-amine 

The title compound was prepared according to the method in Example 6 using (1H-lndol-5-yn-(6-iodo<3uinazolii 
so 4-yl)-amine (200 mg, 0.52 mmol) and 2-vinylpyrkJine (65 mg f 67 uL t 0.62 mmol) 
M.R 300°C (dec); PM-MS:364 (MH + ); RP18-HPLC RT: 3.83 min. 



Example 20 



& e-^-Pvridin^-vl-vinvlVai-l-q. jinazoiin^-nnft 

In a sealed tube under nitrogen, 6-iodoquinazoIone (1.36 gm, 5.0 mmol), 4-vinylpyridine (631 mg, 6.0 mmol) pal- 
ladium acetate (1 1 mg, 0.05 mmol) and triethyl amine (1 . 1 1 gm, 1 .53 mL. 1 1 mmol) were combined in 7 mL of W 
tomtnle and heated at 100°C for 18 hours. The reaction mixture was cooled to room temperature and the product was 
isolated by filtration. The product was washed with acetonitrile and dried in vacuum oven to provide 536 mq (43%) of a 
white solid. ^ v 

M.R 307-309°C. TS-MS:250 (MH + ); RP18-HPLC RT: 2.41 min. 
Example 21 

(3-Ethvnv1-phenvlH6-(2^vridin^ 

The title compound (250 mg, 1 .0 mmol) from Example 20. triphenyl phosphine polymer (1 .66 gm. 3 mmol/g resin) 
and carbon tetrachloride (1 .53 gm, 1 0.0 mmol) were combined in 3 mL of dichloroethane and heated at 60°C overnight' 
3-ethynyl aniline (152 mg, 1.3 mmol) was added and the reaction continued at 60°C for 3 hours. The reaction mixture 
was cooled to room temperature and the resin was filtered off and the solution was concentrated in vacuo. A yellow solid 
was obtained which was washed with methanol MeOH and hot methylene chloride CH 2 CI 2 , and dried to obtain 290 mg 
(68%) of product as its free base. 1 40 mg of the free base was converted to the title compound (1 66 mg 39%) followina 
the method of Example 2. 
ss M.P. 272°C (dec); PB-MS349 (MH + ); RP1 8-HPLC RT: 4.86 min. 
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Example 22 

f1H-lndpl-^Y0^-f2-pyridin^-vl-^^. n ..in ? -, 9 ii n ^. V | 1 . am i nft 



_ !j? e J 0 T ) ^ 50 m9 - 10 mmol > from Exam P' e 20 was activated in an analogous method to Example 21 
T 5-am.noindole (171 mg, 1.3 mmol). The reaction mixture was heatedat JfJoSrnigW S,^ 
cooled to room temperature. The resin was filtered off and the solution was concentrated in vacuo ^TcSe SSue 
was chromatographed on silica gel in 1 0% acetone/ethyl acetate to provide 270 mg (74%)"o7?S?roduct 
M.P. 290-C (dec); TS-MS: 364 (MH + ); RP18-HPLC RT-3.71 rrria ' P 



Example 23 

(3<)xazQl-S-yl-r^envl)^6-f?^idirv^vl- v invi) K 1 uin azo |in^i-y q. aT inn 



1716 f e J°Ti Und (2 °° mg> 08 mmo1 ) from Sample 20 was activated in an analogous method to Examole 21 
and combined wrth 3-oxazolo-aniline (128 mg. 0.8 mmol) and heated at 60<>C for 48 houreTheTeSn wScS«l to 
NTSA^r 6, i 6 jS n ^ ^ off and the solution was washed with saturated SSSSSSSSJ 
Na 2 S0 4 and concentrated .n vacuo. The crude residue was chromatographed on silica gel with 5% MeOH/CH n 

chromatographed^ 

T D S o C r^! d t0 the tWe COmpound (34 ^ fo " owin 9 «" e method of Exarrple 2 
M.P. 285»C (dec); PB-MS392 (M*); RP1 8-HPLC R.T. = 4.07 min. 



Example 24 



30 



35 



W 



7 



(1H-lrrioNfrvO-f6-(2-pvririin-2-vl-vii^ 

• Se3 I^^ e Und6r ni1r09en ' (1 H " lndo| -5-yO-(6-iodOK,uina 2 olin-4-yl)-amine (80 mg, 0.176 mmol) 4-vinvfovrid- 

™J ST? °:V 1 .T 0, Pa " adiUm aCetete (4 "* 0001 ^ and Wefliylamine (74 mg. 103 . i 0 74 mZ were 
combined in 15 mL of acetonftrile. The reaction was heated at 100-C for 48 hours. RtteredSud^ product f roZacSn 
m,xture and chromatographed on silica gel 10% MeOH/CHa 3 to obtain 60 mg of product a^e ^baT^elSe 
compound was converted to 56 mg (68%) of its HQ salt as described in Example 2 
M.P. 264-273»C (dec); TS-MS394 (M + ); RP18-HPLC RT: 3.98 min. 

Example 25 

7-Methoxv-6-Pvridin-g-yl ^H-ouina?r l lin^.p na 

Hrnf^n I'^f ri6 ?. 3 ^ b ° tt0m f ' aSk - 2 * rom °Pyridine (3.14 gm. 19.9 mmoO was added to 40 ml of tetrahy- 
flf^- TL?l^T ,0n ^ *° ■ 78 ° C - n B ^"^"rn (12.4 mU 1 9.9 mmol. 1 .6 M) was added dropwlse arrf *e 
reaction st rred for 20 m.nutes. Zinc cWoride (39.7 mL. 0.5 M. 1 9.9 mmol) was added at -78-C. the SxtoTe^inued to 

Palfcl^ to Pr0dUC6 3 ,i9W 9reen «**» - ^nc pS «?to 

Palladrurr^phenylphosph^yl butane bischloride was prepared jnsjtu by mixing equimolar amounts of palladium 

tSSo^'SS^ (282 m9 ' °? ^ ^dipheny. P hosphir7butane (254 mg. oS^to "JSE 
THF for 20 min^e-lodo-^methoxyqurazoline (2.0 gm. 6.6 mmol) was added followed by the zinc pyridyl solution and 

gel with 1 0% ethanol/CHCl3 to provide 1 .83g (quantitative) the title compound 
M.P.: 302»C (dec.); TS-MS254 (MH*); RP1 8-HPLC RT=2.42 min. 

Example 26 

(1H-lrxiol-5-yD-(7-metrK?xv-6-p^in-?- Y l^iuina^Qfin-4-vn.amine 

The title compound of Example 25 (300 mg, 1.2 mmol). triphenylphosphine polymer (1.97 gm 3 mmol/am resin) 
a^carrxntetrach.ondeo.sgm. 1.14ml. 1 1.8 mmol) were combined in U ml rfXoetnane^ 

^rll^Z^H ^ r °° mtemperature and concentrated in vacuo to a yellow residue. The crude product was 
chromatographed on silica gel using ethyl acetate and provided 25 mg (5%) of the title compound 
M.P. 1 94 (dec); APC-MS368 (MH*); RP18-HPLC RT=3.66 min. 
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Example 27 



10 



«?5 



20 



25 



(3-Brom9-phgnyl)-f7.mftthnyv-fi^ ff id}n.9.vi^ . inn ,» fi ^, ^ nm , n n 
Example gs 

f 1 H-lndol-ff-yn-re-fg-nvridin-?-^^^^ . j m rolin.4.vq. a minq 

ammonium chloride (152 mVo 517 ^rrSarSfri^SS' phos P h,ne < 27 0.01 mmol). tetrabutyl 

acetonrtrile. The reac*™ JZZ^'SZZZ ZTZT? ^ 158 "h 131 wer * 

in 1.5 mLof 

and chromatographed on S?oS i^)S/CHa Ho^firf ^ *" reaCti ° n mixture was f 

wasconvertXmmg^ 

M.R300-C (dec); TS-MS:364(M*);RP18-HPLCRT: 3.83 min ' 
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Example # 


B 


Yield 


HPLC RT 


LQ/MSM* 


29 


4-phenyl-methanol 


73 


4.053 


393.2 


30 


2-pyrazinyl 


30 


5.893 


364.2 


31 


2-6-methyM -axy-pyridin-3-yl 


70 


2.923 


394.2 



so Example 32 



f 1 H-lndQl-ff-yn-ffi-nvrirlin-g-vl-n. iin a > u |j rH _ Yn . f , mjnr 
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M R 272-279°C(dec); APC-MS:338 (MH+); RP1S-HPLC RT=3.46 min. 
Example 33 

4-f4-n H-ln(iOh')-ylamino)-oiiina7olin-6.vl%hAn y ft i c acid ethvl aster 



The catalyst Pd(dppb)CI 2 was prepared according to the method in Example 25 in a flame dried round bottom f b«dc 

ester (1^ nJO.6 M. 1.1 mmol) were added and the reaction mixture was refluxed for 24 hours The reaction was 
quenched wrth saturated aqueous ammonium chloride (NH 4 Cf) and extracted with ethyl aSe an* ChIT ™f 
organic extracts were combined and dried over MgS0 4 and concentrated to TtSS£S^1 

base.Thet«eo)rnpourelwasrradeaaxxdingtothemethodinEjcample2 
M.P. 265-270°C (dec). TS-MS:409 (MH*); RP-18-HPLC RT: 5.21 min. 



Example 34 

2-f4-Qxo-3.4-dihvriro-ouina?rilin- fi-vlVbergnic qgd ethvl ester 
20 tup^ w 3 ^ 1 ? 20 "^" 0 " 6 (50 ° mg - 183 mmo[ ) «s slurried in 1 mL of DMF and added to 10 mL of anhydrous 

25 M.P. ISI-IS^C; TS-MS295 (MH*); RP18-HPLC RT: 3.57 min. 
Example 35 

2-f4-f3-Ethynvl-phenylamino^-qiiin azolin-6-vf)-hftnzoic acid ethvl aster 

nr^^c 3,4 ^'^^"'"^ 01 '"^"^^ 0 ' 0 acW *W < 135 m 9. 0.46 mmol) was activated in an analogous 
ZTL l^S e * m ""' int ° 8 f ' aSk **W aniline (54 mg. 0.46 mmol). The yXwTx 

N?SO ^ch^r te T ratUre - The reaCtton W3S washed «"« crated aqueous NaHC0 3 dried ™er 

btfSs^n*^^^ USi " 9 ace,ate/hexane - S ^ "*S™s (35% of the free 

uTiSSSl ™^!o Compound ^ P^red using a procedure analogous to that of Example 2 
M.P. 174-177°C; TS-MS:394 (MH + ); RT18-HPLC RT: 5.66 min. amp.e*. 

Example 36 

40 2 -r4-f1H-lndfil-ff-Ylamino)-niiimroiin^.vivhonTni e ac ,d ethyl ^ 

wc2!rS5^^ !* 0 75 m °' 0 59 mmol > «" activated in analogous 



30 



35 



45 



>0 



Na SO S^chrtS a< IT tem P eratUra The reaCti0n W3S wtn crated aqueous NaHC0 3 . dried 

wafcSaS, 2^SS^ J" 961 ^ "* ^ acete ^exane. Rfty miHigrams (18%) of the free base 
was obtained and the title compound was prepared using a procedure analogous to that of Example 2 
M-P.^^^ie-C^P^-MS^fMH-JiRTIS-HPLCRT: 4.69 min. awwampiez. 



Example 37 

6-Pwidin-3-vl.3H-ouinarali n .A. ? n ft 



(2 nS^SS^S^^i ' 3<,ieth y ,borate W*» (1 .72 gm. 1 1.75), potassium hydroxide 

mZO'^ZS' tetrabl ^ a ™ n0n,um ,od,de < 2 16 9 m - 5 87 mm °0 and tetrakisttriphenyl^osphine] palladium 
ta?2h SST?^ "^'^ " 70 ^ 01 anhydrOUS THF and r6fluxed for 24 ^ faction wasneutral 
22 J^ lh l 2,"*? acid £ ""I* <>« as a black precipitate. The precipitate was washed with water 

JSJZ^^M^ Ca9ClUSin9 1% P^ in ^ Me0 H^CI 2 . 1.29 gm (39%) of apale yellow 



10 



IS 
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M.P. 240-246'C; TS-MS.224 (MH*), RP18-HPLC RT: 2.33 min. 
Example 38 

M.P.:309-320»C(dec.);TS-MS:366(MH + ). 
Example 39 

(3-EthYPY|-phmyl)-ffi.n < rridin.3-vl. n Mi f , ayr ii n .4.vn. fl min f 

M.P.:J76.282-0;PB-MS323(Min; RP18-HPLC RT: 4.2?! 
Example 4Q 

f 1 H-lndp|-S-Yl)-ffvnvririin-3-v<^. .in a ™i , n .4.vn. am i n a 

M.P.: 259-265-C; PB-MS.-388 (MH*); RP18-HPLC RT: 3.32 min. 
Example 41 

7-Methoxv-6-nvridin.a. v i. ?H ^.,. nagn |i n ^ vi a 

-S=p^^^ 

3S Example 42 

f3-EthYnYl-phfinyl).f7-mftthoy>^^Min.a. yl ^ r j na ^ Q |i n . 4 . vn . amip f 

tate was obtained. mo '^ ana3 etnynylamline (68 mg, 0.513 mmol). E.ght milligrams (10%) of a yellow precipi- 

M.P. 218-226'C (dec). TS-MS353 (MH*); RP18-HPLC RT: 4.61 min. 
Example 43 



so 



25 



30 



45 



(1 HHryJpKVy|)-(7-mftthoxv-fi-nvridin.a.yi^ H ^oiin^-vn^min,, 



. eSSESSs S53^««^ 

^•^(decJ.TS-MS^^ 



Example 44 
55 . g-Phenyl-SH-Quina^Qlin-A-n^ o 
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10 



min. 6-lodo-3H«juinazolin-4-one (1 0 am ^ R7 mm.n ^ . u 

(3.67 mL. 7.35 mmoO and 9 mL ol lethS !£22d ^^Jfl^"* 735 1M 8queOUS Na * C °3 
hours. Reaction mixture was cooled to rZ. «™ * '^^o"- reaction mixture was refluxed for 2I 

^^^^dMomfZS^^^^"^ ,,ltered washed with saturated aqueoS 

gel using 20% *exane,eth^ sotid and chromatographed^siS 

PS-MS223 <MH*); RP18-HPLC RT: 34/rnin. (63%) 01 4,16 We <™P°und were isolated. 

Example 

a-f6^hlon>?3-fiihYnro-indnl 1 vi^-nh^,.^,^ 

(88%) of a yellow solid was isolated InmSS^J^ ^ ^ hUndred ei9h *- nine 

M.P. 249-255-C. T.S.M.S, 358. 360 (M + , M**); RP18-HPLC RT: 6.59 mia 
Example 46 

7-Methow^-rf^yi-o^ n „ ina20 |in^ nf 
Example 47 

■» 0.*, s^o. 

Example 4fl 

{6-f3-(Ben Z vl.m f thW- a rnino).p r np.1.v m m nit-fci^^ * ^ nmJff|l 

mo. 2.59 mmoO in 2mL of dmrtfyHbrmai^^ 

M.P. 187-C (dec.); LC-MS: 418 (MH*); RP18-HPLC RT: 4.13 min. 
Example 4fl 

frBim>H i lifflviH»ffl^ ,, ^ n mll1 |1 

in 2mL of DMF. ' einynyi-pyndine (66 mg. 0.505 mmoQ and diethyl amine (72mg, 0.99mmol) 

MP. 163-169(0.; LC-MS: 347 (MH*); RP18-HPLC RT: 3.80 min. 
Example 5 Q 

QH-lndpl-5-vft-f6. P vridin.?. r io«hy nY . ^ u i nayn , in ^. v , ) . rmi , r 



15. 



20 



25 
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of DMF. 

M.P. 189°C (dec); LC-MS: 362 (MH + ); RP18-HPLC RT: 5.13 min. 
Example 51 

5 

nH-lndot-S-ylW-methoyv-fi-r^^ 

oxy^S^^ -J*"* 2 (1H-.ndo.-5- y ,)-( 6 ,odo-7- mettl - 

io 8.27 mmoO in 2mL of DMF °' ^^n™*" 6 < 185 "ft 1.45 mmol) and diethylamine (605 mg. 

M.P. 237-C (dec.); LC-MS: 392 (MH + ); RP18-HPLC RT: 4 47 min 
Example 52 

%1S 0 H -'"dol-5-YQ-f7-metjx)xv^8HTi P th 0 xv-nvridin. a . y n^, ,i na20 lin-4.vrf - a m.n<, 

The title compound was made by a method analogous to that of Exarrrole 44 usino M w inH„i , c . 
oxy-quinazolin-4-yn-amine (250 ma 0 6 mmnn »nrt -Cio 44 us,n 9 ( 1H - |n c'ol-5-yl)-(6-iodo-7-meth- 

M.R: 266-280°C (dec.); AC+-MS:398 (MH + ); RP18-HPLC RT: 4.49 min. 
Claims 

25 1. Compounds of the formula 
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55 




I 



wherein Z is Ntf*. R 3 is hydrogen and R< is either or phen, substituted by (R*), or NR 3 R 4 is a group of the 




wherein the dotted line represents an optional double bond- 
each R is independently selected from mono-, di- and trifluoromethyl. halo, nitro. hydroxy, amino, azido, iso- 
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S r ^ M ' Pheny,> thieny1, ( C i- C 4)altoxy. benzyloxy, phenoxy, (C^alkenyl. (C 2 -C fi )alkvnvl 

?? 11 !!i S / inde ^!I! t,y Sel6Cted from "J*"* a" 1 " 10 - N'^no- and N.N^KCt-C^altyanTinc, sufc and (C 



q is an integer from 0 to 3; 
o is 0 t 1 or 2; 



meVL^JZ^ ^ f iCydiC ^ eteroar y | ""to* or a hydrogenated derivative thereof, containing 

ST?-' P/ l ^' ° Xa20,y1, thiaze,y1> benzi '"Wazolyl. benzoxazolyl. ben^iazol/pyrany IwSS^Eta! 
^yl .somdolyl. bencofurany!. benzothienyl. quinazolinyl. pterJnyl. quinolinZSS ^ wS2i 
each Ar group may optionally be substituted with from one to three substituertts R ^. 50qul^0l,nyl >• «" wherein 

m ^feo^e S or1w? endent,y ' 02 ^ e ^ " C=C * ) ' 02 8,kyne ^ -°-C-) or absent;' 
n is zero, one, two or three; 

each R 1 is selected, independently, from: 

^^aZ^Tc'^n T°- (Ci-C4)alkoxy. (C.-C^alkoxycarbonyl. 

^-MH^)^^^ T*™* Phen0Xy ' benzo y<»* carbamoyl. mono-N- and 

ih^Zn V^S? ca * am ° yl - mon °- N - and di-N.N-fd-C^alkylamino. mono-N and di-NN- 

^ZX'jLZSn?*- P,peraz,n : 1 ' yi - ^i-^^PP^azin-l-yl. (C r C 4 )alkyrthio and Jhenylthio. 
ana any of the foregoing R 1 groups substituted on (C r C4)alky|- and 

^ a .JS^^^^ 1 ^ 4) ^ M ' ^i^alkoxy^-C^alkoxy-tC,-^^. hydroxyfC,- 

rr r 1 1 4) a,k y teaibam °y |m ethylamino, carbamoylmethylamino, (C r C 4 )alkQ^carbonylamino 

S ct S 3 " 1 " 10 "- CJ ^ t ^ lami "°. (CrC^aikoxy^^meftylamino 
S25^T n,m * P^'V^r^a'kyannino. (C^C^alkylsulphonylamino. benzenesSSmSo 
3-phenylure.do. 2-oxopyrrolidin-1-yl. 2.Sdioxopyrrolidin-1-yl. ureido (C,-a)alkoxvrC C 

?2S ( 1 ll )a ' kyler ! ed,0xy ' azido. guanidino. aminocarbonyl. mono-N-and di-N N-<C,- 

te^Z^^\,*l mCr ° A) ** X *- ^^thoxy. (C 1 A)alLycarb OT ylmethoxy S- 
T°* N 81X1 fN'^Ci^alkyl carbamoylmethoxy. m^no-N- and di-N N-(h>SW(S- 
SSSSS^TT ^ (^alKyOcarboxamido 

SSfic^^ (Cz-C^alkylamino. (C-C^alkylfC, -C^alkylenedi- 

^ Sh ( ^ 4 2 IT ^" 0: Wh6re,n 6300 01 "* tore90in 9 R Sroups in "c" may optionally be substj- 
S ctST, m 1 ^ 6 ^ ind P enden1, y »»" amino, halo. hydro^^-CJa.kanSloS 

(CrC^alkoxy. mono-N-and di-N.N-^-C^alkytamino. mono-N and di-N N-(hydroxv S-C lalkvE™ 

1-yl. phenytth.0. prperKl.no. morpholino. piperazin-1-vl-. 4<C 1 -C 4 )alkylpiperazin-1.y|.. carooxy. (C r 
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with the proviso that: (a) Q 1 must be at oosition -fi" ™ -t* «# *k« ~ • ... 

(b) At can not be iJiftZpEl? JSJ^ L of m /n^ 0 ? or at **" * positions; 
1 H-indol-5-y.. and n is zero, and fe one^ | <? fe a 2 S^ST ? T" **" foUr: < d) " hin R ' is 
to position T of the quinazoline rinS fte^m A? L„ ™ ^^^-ethen-l-yl group that is attached 
naphth-1-yi. and 00 theph3mJiSrt ^c^^^^^^^^^-^^^ro. 
which fully and Wepend^dtfS ZfJSEEZX* °k •* **"•*'» 13 «**Ulon patterns, each of 

™^*y.3-nifro^metr 1 yS 3.5-methoxy. 1-aminoethyl. 3-oxo-4-methyl. 2- 

°™andmisoneandtf^e£™^^ 

^" of qutoline ring, then (QArc^^ 

the phenyl moiety of Q 1 can noTha^e Sr !,« lr^^ 4 ^' m ^y , - 1 ^3.4-tet ra r^^ n aphth-l-y|.^ 

pendentiy definSmesuS^ ^^JSn^SlSS ST* "* "*»■ ^ 

and the pharmaceutic acceptable saft of such^uri ' " br ° m °' " 2 ' 3 ' 4 ' 5 - 6 ^ntaf luoro; 

A compound according to claim 1 wherein 2 is NR 3 anri wr3r4 „ 

o is zero, p is one and the dashed line r^e?er£ a^cfe ^ rTOa9rou P rfthe ^Awherein R5 isamino , 

A compound according to claim 1 wherein such compound contains only one Qi group. 

A compound according to daim 1 wherein such compound contains two Qi groups. 

A compound according to claim 1 wherein Ar is substituted phenyl. 

A compound according to claim 1 wherein Ar is optionally substituted pyridine or pyrazine. 

A compound according to claim 5 wherein Ar is monosubstituted phenyl. 

A compound according to claim 5 wherein Ar is disubstituted phenyl. 

A compound according to claim 1 selected from the group consisting of : 

(Sl^i-phenyO^yridin-Z-yl^uinazolin^ylJ-amine^ 
3 H !^^i? 0K6 ^ in - 3 ^ i ^ rtin ^y | )-a'rtne; 
(l^ol-5-yT)-(6i)yridin-3-ylK,uinazolin-4-yO-amine; 

(1*lrKtol-5.yD-r7.methoxy.6-£^^ 

JS 1 , " l ^ , " 5 "^ am,n °)-^Py ri <lin-3-yl-quinazolin-7-ol; 

4^^ 
{*l2-<4-Am.no-phenyO^^^ 
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s u ^ f^H6-(2-pyridin-2-yl-vinyO-quina2oliiv4-y|J-amine; 

£ » £t^^ me ^^^^ mine- 

■ 

11. A method as recited in daim 10 wherein the ^proliferative disease is cancer. 

13. A method as recited in daim 10 wherein the hyperproliferatJve disease is noncancerous. 
» 14. ^™^°fc.aiml3v^ 

ss 16. A compound of the formula 



(Q 1 ) 

30 




wherein Q\ m. Ri and n are defined as in daim 1 except that the Ar group in Qi can not be 



phenyl. 
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